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This invention relates to newly identified 
polynucleotide., polypeptide* encoded by such 
polynucieotiaes, th« «« °* •«* polynucleotide and 
polypeptides, as well as the production of such 
polynucleotides and polypeptides More particularly, the 
polypeptides o£ the present invention are human chemoVtine 
beta-9 sometimes hereinafter referred to as -Ck0-9*. The 
invention also relates to inhibiting the action o£ such 
polypeptides- 

cnemolcine B are an emerging super-family of small 
6 «cre«a cytokines than are structurally and functionally 
relied- Xli ^nemokcines exhibit 25 to 7*% homology at the 
**ano acid lew.l and contain spatially conserved cysteine 
residues as do the polypeptides of the present invention. 
Members of the -c-X-C branch' ^according to the position of 
the first two cysteines in the conserved motif), also knovn 
*6 neutrophil-activating peptide t KAP)/IL-6 f«nily, exert 
pro-inflajmuatory activity mainly through their action on 
neutrophils (e.g., IL-B and NAP-2 ) , where*, members of the 
-C-C branch- family appear to attract certain mononuclear 
cells. Members of the "C-C branch" include PF4, MlPs, MCPs, 
d nd the chemokine polypeptides of cn« present invention. 



-I- 



•_ 



, Cr . All T j . cytokine, 3:165 1X391)}, 
and monocytes (Schall. T.J-, y ^nn^e cnemo- 

has h-eeh descry V./T ^ He ^ ~ M 
attraexanr (Matsusrumo, K- . «t al.. J- E*P- " e • 

' £el , £ or example, i~— «»• — 

ra ve nu^oc of Jn «vo function, and th.r .l-r. their 

relation oy such Celine, i. « i-P««-« — « the 

" e T:^lpr"«^^- Parasites to lessen 

tor ox^P ie - rtFlK ^« are also responsible for 

paraaitxc infection. -"-f^; y . tn. respirator, 

chronic inf lamination in the airvay* rilMr 
,™. Macrophage «. responsible for suppressing - 

or^ion in borates, —her. >»ophils -I.... 
hxsta-uine which may play an laportanc role 1 ■ 
inflation. Accordingly . prating «- mh-Oitin, -«« 
cells has wide Therapeutic application . 

in acc.rca.ee -«» -e aspect of the present invention 
there ore provided novel polypeptide* -hien «. Cl*-» » 
« fragments, a.eloos and o.rivative. thereof . ^ 
polypeptide, of «- P—t ™ or^n- 

In accordance vith another aspect «* « e P 
invention, there are provided polynucleotides (OKA or 
which encode sucn polypeptides. oroBeB t 
in accordance with yet a further aspect of the present 
invention, there is provideo a process for product, such 
ooivoeotxdea by recombinant teenniquee. 

~ accordance with yet a further aspect of the present 

.r.ver^on, there is provided a process for «iU,l« 
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m « or oolvnucleotidee encoding such polypeptide* 
polypeptides, or P^ UCl eXawpU , c0 treac .oUd t^s, 
tor therapeutic purpoees, tor example, ? ftsU ™ 

cftr on,c in<e~xon 3 , .u«-l—n. ^ 

rvematopoiecie. and to promote wouna 
allergy, to regulate rvemotw^i 

^^'.coroence «« yec a further aspect of the pre.e.t 
invents, there ere provide mi^e. .«*>.c such 

^^.Tor^ce »iC yet —her of the present 

.neion c«e .re providea .nt.goni.t/inhibitor. to • ueh 

LelsL. chronic inflatory end infective 

„ iit .d .Heroic re.etion., prost.gi.ndin 
hiataroine-medl.ted .neigiv «;,(,-«,;. 
^dependent f «»«, Pon* -rrow t.U-r.. 

inflMm "T h c S e .nd other .spects o £ the pr.eent invention 
shouM „« .PP«e.t to those ."11- i- «• «« »~ «" 

Teachings herein. i»-nM 

Tne touting dr.-in 9 e .re illu.tr.tive of 
o£ .he invention end .r. not »e.nt to li»it the .cope of the 
,. ven[lM ,c encompassed oy ma elMJM. 

"Lure V <lL.pl.y. «e cDMA sequence and corre.pond.no 
tiyut r - r „tf_g The initial 22 amino 

a« U c.« amino acid sequence o< CK0-8 . The DU .„ iv . 
ecids represent the l«*der sequence .ucn th.t cm putetive 
Tenure plwi- «-pri... 1« 
one-letter «,brevi.t.on tor emino .cids i. used. 

Figure 2 displ.ys " ia "^ en " h0 "° lOW 

between Clcfi-S end the nature peptide of eoMXin ,hwea-). 

^n accordance with aspect of the present invention 
.here .re provided i.ol.ted nucleic ecid. 'P»^" U "^ 
uhieh encode .or tne ~c«. poiypep-ide. h.vin, U» deduced 
^in. acid se^ence. of fi^re 1 or for the ,-ture 
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polypoid* enco««. oy the * »« deposited « 

ATCC Deposit No. "803 on June 7 . 199*- 

^fpoiynucleotld. encoamg ves " J 

con* Ubr.ry derived tie. * 1*»P<> ««*■- crt 9 

I™«urLy r.l.,., « ^ « 
a. open reading fr— • ° £ 12S «"» 

residues are tne putative ..*»•»«• *** 

,„ cMD-iw. 102 amino acids. The protein 

mature protein ^ 

„ Blttu tne k>»» E o£ ho^logy to eotaxin with 321 

.oer.tit" ana ,7, similarity over tne entire cod.no "*•«»«■ 
it i. "«l.o «* t0 " -P" 1 *"' served 

cysteine residues in engines ax« *.ound in the polypeptide, 
of tn. present invention- 

The polynucleotide, of the present invention »y be in 
tne fonn of «.* or in the too, of DHA, which DHA «clud.s 
COMA gTno«u = OSA. ana synthetic D,A. The ON* «Y be «-»-- 
stranded or singie-strended, »no if .inaie stranded «, be 
tne coding strand or nou-coding tenti-s.n.e, -trend. The 
coding sequence which encode* the polypeptide. -Y be 

iaentlcel to the coding sequence shown in Figure 1 or chet of 
^deposited cl»... « »ey be a different coding sequence 
IMch coding sequence, e result of the r« 

^* nenetK code, encodes the saae mature 
degeneracy of -ne genetic c 

polypeptides a. tne dna of Figure I or the debited eW*. 

tL polynucleotide* which encodes for the -ature 
peptides of Figure l or for the — polyp eptxde. 
Helled by ehe aeposited cOUA n»y include: «l, the coding 
Sequence for the mature polypeptide; the coding 
th. mature polypeptide end additional cooing «^»« ™ CB " 
a leader or secretory sequence or a proprot.in sequence, the 
coding sequence for tne .nature polypeptide t end 
edditional coding sequence, and non-coding 

intron* or non-coding sequence *■ and/or 3- of the coding 
sequence for tne mature polypeptides. 



_* — 
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Thu., the c«- "polyuucleocia. encoding » polypeptide- 
e nco mP e 6 .e. * polynucleotide which include, only -din, 
sequence for the polypeptide .. *n .. -J- 1 ^" 1 -"** 
wn^ch include, .*.ir 10 «.X eooih, and/or non-coding .o^«~- 
Tne pre.ent invention (mim relate. « ° £ * n « 

hereinabove de.crir.eo polynucleotide* which encode for 
u»!0,. .nd derivative, of the polypeptide h.ving 
the deduced a»ino -id sequence of Figure 1 
poiypepcde encoded by the CDNX of the depo.ited clone*, the 
v^t of ... polynuelooxio.. aay « * »»»"Y "curring 
.".lie va t » nt of the polynucleoc.de. or a hoo-n.rurelly 
occurring variant of the polynucleotide.. ,.„ idM 
Thu. the pr...nt invention include, polynucleotide, 
encoding the «tur. polypeptide. a. .ho- i» Figure 1 or 

the .«. -w. pol/pePtide. encoded by the c»W. of the 
a epo.ited cione. a. well e. v.rient. of .uch P-*"""^ 
which variant, encode for . rragment. d.ri..ci~ or «aloo of 
"he Polypeptide, of figure 1 or th. polypeptide, encod-d by 
t I cowfof the deposed done.. Such "f^* *£™ 
include deletion variant", .us.titution v.rient. .nd addition 

or insertion variants. 

A5 hereinabove indicated, the polynucleotide. «*y have 
a coding .eoue.ee which 1. a naturally occurring allelic 
variant of the coding sequence .hown in KioMre 1 or of the 
coding secure ct the deposited cloh... *. « «- 

«t. an Allelic variant i. an .lcro.ee tor. of * 
polynucleotide .equence which may h.v. a sub.tltutioh. 
Teletion or -ddition of one or »or. nucleotide., which doe. 
not s^.tantially •»« fun « ion of tnC enC ° d ' d 

P ° m "^«"pV...»c invention el.o include, polynucleotide, 
-herein the cocing ...juence for the ~tur. ^^W^"" 
b . t»u in to- reading ft— to a polynucleotide 

sequence which aid. in expre.aion end .ecr.tion of . 
polypeptide fro- . ho.t celi, for example. . leader .equence 
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which function, as a secretory scqu. .r • tor «">UU« 
t „nsport of a polypeptide ««■ «» ^J^f £ 

having a leader sequence is . preprocein end may have the 
deader sequence desved by ,he host c.ll to t— the ~ture 
£or » of ch. polypeptide. The polynucleotides ~y » 1 " eB "^ 
for a proprot.in which i. the P«": :. plus additional 

S- a.ino .eld residues. * -"nr. protein having a 
pro.equence i. * proprotein end i. en inactive *«. •« 
protein. Once tne prosequence is cleaved an 
protein remains. 

Thus, for example, the polynucleotide of the present 

inv.nc.on .say encode tor a P~»*». « «~ * 

having • proeoquenoe or for - P»"» b °" 
prosequence end a pres.quei.ee (lender sequence). 

Tne polynucleotides of the present invention »y also 
h .,e the coding sequence fused in f,_ « • •«!»•«• 
which allows for purification of the poirp.pe.de. of eh. 
present invention. The »ar*er sequence -ay be • 
histidir.e tag applied by . Pw*-» vector to provide for 
purification of the mature polypeptide, fused to the wrfcer 
In the case of a bacterial host, or. for exa»pl«, «e -rKer 
sequence »ay be . hemagglutinin <»*> tag when e 
host e.g. COS-7 cells, is used. The HA ta, corresponds co 
an epitope derived from tne influenza neinagglutinin protein 

(Wilson. I-. ec .1 ■ . c -1. " :7 " "» M »>" 

The present invention further relates to 
polynucleotides which hybridize to tne her.inabove-d.seribed 
sequences .£ there is at least 50% and preferably 70* 
identity between me sequences. the pr.sent invention 
particularly relates to polynucleotides which hybridize under 
stringent condition. to the hereinaDove-described 
polynucleotides . *s herein used, ta. t.r» '.tringent 
conditions- meab* hybridization -ill occur only if there i. 
at least 9S% and preferably at least 97% idsntity between the 
sequences. The ^lynucleotidee which hybridise to the 
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hereinabove described polynucleotide!! in a preferred 
embodiment encoae polypeptides which retain substantially Ui 
earn* Biological function or activity as the mature 
polypeptide encoded by the cDNA of Figure 1 or the aeposited 
CDNA - 

The depositee) referred to herein will be maintained 
under tne rem of the Budapest Treaty on the International 
Recognition of tne Deposit of Micro-organism* for purposes of 
Patent Procedure. These deposit* are provided merely 
convenience to those of skill i» *he art and ere not an 
aomissxon tnat a aepoait is reguirea under 35 U.S.C. SII2. 
The eequence of the polynucleotides contained in tne 
deposited mate. vais, a« veil as the «ninc acid sequence of 
the polypeptide* encode* thereby, are incorporated herein by 
reference and are controlling in the event of any conflict 
witn any aesenption of sequence* herein. A license may be 
required to malte , uoe or .ell the deposited materials, and 
■ no such license is hereby granted. 

The preoent invention further relates to chemokine 
polypeptides which have the deduced amino acid sequences of 
Flour* 1 or wnich has the amino acid sequence encoded by the 
deposed cDNA, as well as fragments. analogs and 
derivatives of such polypeptides. 

The terms -fragment." "derivative' and 'analog- when 
referring to the polypeptides of Figure 1 or that encoded by 
che deposited cDHA, means polypeptides whicn retain 
essentially the same biological function or activity as such 
polypeptides. Thus, an analog includes a proprotain which 
can bo activated by cleavage of the proprotsin portion to 
produce an active mature polypeptide. 

The cnemokine polypeptides of the present invention ©ay 
be recombinant polypeptides, natural polypeptides or a 
synthetic polypeptides, preferably recombinant polypeptides. 

Tne fragment, derivative or analog of the polypeptides 
of Figure 1 or that encoded by the deposited cDNA may be (i) 
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one in which one or more of the amino acid residues are 
e u* 6 tituted with a conserved or non-conserved mno acid 
residue (preferably * conserved amino acid residue) and such 
eul> 6 tituted a»i*o acid residue may or may not be one encoded 
oy tne genetic code, or UD one in which one or n»re of the 
^mo acia residues includes a subetituent group, or im> 
cne in wnich the mature polypeptide ia fused with another 
compound, B uch ao « co^und to increase the half-life of the 
polypeptioe if« example, polyetnylene glycol,, or <iv, o M 
in which the additional au»o acids are fu.ed to the mature 
polypeptide, such as a leader or secretory sequence or a 
sequence which is employed for purification of the «atur. 
polypeptide or « proprotein segvence. Such fragments, 
derivative* and analogs are deeded to be within the .cope of 
those skilled in the art from the teachings herein- 

Tn* polypeptides and polynucleotides of the present 
invention are prexeraDly provided in an isolated form, and 
preferably Are purified to homogeneity. 

The term -isolated- *e«ns that the material is removed 
from x« original environment tne natural environment 

if it is naturally occurring)- For exaiaple, a naturally- 
occurring poiynucieotiae cr polypeptide present in a living 
animal is not isolated, but the sa*e polynucleotide cr 
polypeptice, separated from acme or all of the coexisting 
m aterials in the natural system, i- Such 
polynucleotides could De part »Z a vector and/or 'uch 
polynucleotides or polypeptices could be part of a 
composition, and still be isolated in thar 5U ch vector or 
composition is not part ox its natural environment. 

The present invention also relates to vectors which 
induce polynucleotides of the present invention, host cells 
wnich are genetically engin.ereo with vectors of the 
invention and the production of polypeptides of the inventxon 
by recombinant techniques. 
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Host cells are genetically engineered (transduced or 
Transformed or transacted) vim the vector, of this 
invention which may be, for example, a cloning vector or an 
expression vector. The vector may be, for example, m the 
fonn of a piesmid, a viral particle, * phage, etc The 
engineered host cells can be cultured in conventional 
nutrient ,edu modified as appropriate for activating 
promoters, selecting tranef oraanta ox amplifying the 
genes- The culture conditions, sucn a6 temperature, pU and 
the like, -re those previously used with the host cell 
elected for expression. ana will be apparent to the 
ordinarily skilled artisan- 

The polynucleotides of the present invention may be 
employed for producing polypeptide* by recombinant 
techniques. Thus, for example, the polynucleotide may be 
included m any one of a variety of expression vectors tor 
expressing * polypeptide. Such vector*, include chromosomal, 
nonchromoeomal and synthetic DNA eequences, e,g., 

derivatives of SV40; bacterial plasmias; phage DNA; 
baculo V1 r U3 ; yeast plaids; vector. d^r.ved fro* 
combinations of placid* and phage DNA, viral DWA such e« 
vaccinia, adenovirus, fowl pox virus, and pseudorabies - 
However, any other vecror may be used a. long a* it la 
replicanle and viacle in the host- 

The appropriate DNA sequence may be inserted into the 
vector Dy a variety of procedures In general, the DNA 
6 equence is inserted n>^ an appropriate restriction 
endciuclease site<s) by procedures ^own in the art- Such 
procedures -no others are deemed to be within the scope of 
tho6* stciilea in the art. 

The DMA sequence in the expreesion vector is operetively 
liniced to an appropriate expression control sequenced) 
i promoter) ro direct mRNA synthesis. As representative 
examples of such promoters, there may be mentioned: LTR or 
sv*0 promoter, the F ">LL; iA£ or the phage lambda P : 
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promoter and other promoters Known to control e*pr.«ion of 
'.».. xn pt.Mtv.ttc o, .uiaryotxc cell, the- vU—.. 
T-e expression vector aleo contain, a rxbo.cn. bxndui, 
tor tran.laticn xniviatxon * cran.crxptien 

Tne vector may .Uo xnela^ approprxato .e<iuen«. for 
amplifying expression. 

In adoxtxon. cn« expression vectors prefar.fcl;- »«■'« 
one o. *.*re select.ole »»» «.»« to prov.d- a ph.notyp'c 
trait for selection of K»U«««d »»« " Us SUC " " 
axnyc-oiolate -eaucta.e or neon.y,xn resistance for «x*ry.-ie 
cell culture, or such « t.tr.cyclxn. or 

resistance in E-._££»li- 

Tne vector containing tfa. appropriate DKA serene. « 
n^e^aDcve ee»criDeci, a- wexi .a appropriate promoter or 
control sequence, »y be employed to tranarc^ « a? pr,pixa.e 
Post to psrnic «• nose co express the protein . 

as repr.cent.tiv exiles of .ppropr*«c te«-. tner. 
ma y be mentioned; oacten.i <=*il-, « — 



may oo - 

i„a-.« c.Xl. .»« « PeeaMii* ««a 2£i: * «»• 

sucn « CHO, COS or »ov« melanone; pl.nt cXit. «n. 
.electxon ot an aporopriate ho,c 1. dee*ed to ». vi-_hxn ta« 
scope ot tnose skilled li. tne art from --to teaenxng. herein. 

More oartxcul.rly. the present irvar-tion al.v meldJ.. 
reco^xn.n'c construct, uprising one or more of tne 
sequences as *roedX>- ae.crioed aoovc . W 
comprise a vector, .«„ a. a P l..*x, or vxr.l «ctor. ...to 
vnich a sequence of the invents he, L-«n 
rorvara or revere orx.r.tatior . In a preferred aspect of this 
e^di-nc. «e construe, further comprises "*>-«ry 
sequence xncludxa*. to, exwple. . promoter, operao.y 
lxn*ed to cue sequence. "r S e of suit-ole vector, 

ana propter, are Known to tho S , of .hill in -J» are 
^rcxally availaole. The following vector, .re provxaea 
By „ay of example. Bacterxal: pOE70. P QC«0. *»-» «!«««.,. 
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pBS, pDIO, pnag.script, ^74. pBlueacrxpC «, PBSKS. 
pNHSA, p«.l«.. P-H1«. <Stracaoene>; P trc 9 9.. p«223 

* p KK233 -3. PDR 540, PBITS EuKaryctlc: P-U.EO. 

pSV.CAT. pOC,4. pXTl. pSC tStratagene, P SV K3 . pBPV. p«SG, 
p.svx .Pi,.™---!.,. Ho-ever. a..y otncr pu.^ or v.etoc «y 
be used as long .. tney are repl.caBle .n«. « «« 

^'""promoter regions can be selected from any desired gen. 

using CAT .cr.lore-.pnenicol transfera.e) vector* or otn.r 
vim selectable M r«« 6 . Tvo appropriate vector, are 
pKK 232-8 ana pCK7. Particular named Bacterial propter* 
ln =lu at lad. lecZ. Tl. *7. l«d. Fw 

EuKaryotic P ro.=«r S incl-de CMV immediate early. HSV 
tny*,idine kinase, early and late sv<o. LT** rror. retrovirus, 
.«!«>».. .etaUothxonain-i. selection of the appropriate 
vector and propter i. -ell witnin tne level of ordinary 

sitill in -he art- 

in a turner e^d^nt, the r~«»* mention relate*, 
w no« cells conwinxiifl the .bov-d«cnDec constructs. The 
ho 6 t cell c.r. B e a hi«n« -uwryouc cell, sucn as a 
nvanwalian ceU, or a lower euUryo-c call, such .s a yeas, 
cell, or the host cell can be a proKaryotic cell, sucn « a 
oaeter.al Inuoductiar. of the construct mco «. no« 

cell «n be effected ny ca.cium phospnate "aasfecuon. 
Dextran meaiatsd transection, or ei e«ro P cra t ioa. (Davis. 

Dinner, rt.. Ba.tey, in Kol.cular 

Biology, t 1986 ) ) - 

Tne constructs in nose cells can be used m . a 
conventional manner to produce the gene proauct encoded by 
recombinant sequence. AlwrMtivily, the polypeptides ot 
the invention can De synthetically proouced t>y conventional 
pept ide synthesizers. 

Mature proteins can De expressed in mammalian cells, 
yeast. o.cten,. or other cells under the control of 
appropriate promoters. Ceil-free translation systems can 
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al6 o r>. employee to produce suen protein, u.ing Ml*, derived 
£ ro» the CNA =on«ru=« of *»• P™»e 0 t invention 
appropriate cloning and expression vector, for 
pioKaryotic and eukeryotic hosts are «. 6 =ri«d by Sa^brook, 
et al. Xolecular Cloning: * Laboratory Manual, Second 
Edition, cold Spring Harbor. H.Y-. I»M>. the ^closure of 
wmen i. hereby incorporated by reference. 

Transcription of the DNA encoding the polypeptide, of 
the present Invention by higher evuryocra is increased by 
inserting an enhancer sequence into rne vector. """"" 

are cis-acting .1— «» •« <"" Uy lr °" l ° " " 

np tnat act on a promoter to incr.a.e it. transcription^ 
Examples inducing tn. sv.o enhancer on tn. late .la. the 
replication origin bp 100 to 270, a eyto»eg.lcviru. early 
ororcoter ennancer. the polyoma ennencer on the late aide of 
.he replication origin, and adenovirus enhancer.. 

Generally, recombinant e*pre..ion vector. -HI include 
origin, of replication and .electable marser. 
transforation of the no.t cell, e.g.. the ampleillin 
resistance gene of F- «U •*» ^ ^H l M ™P1 gene, and 
a pronoter derived from a highly-expressed gen. to direct 
transcription at a ao-n.tr.am structural sequence Such 
propter, can Da derived from operon. encoding glycolytic 
eniymes sucn .. 3-phosphoglycerate unase ( PGK>. a-f actor, 
scic pnospnata.e, or neat snocK proteins, among otners- The 
heterologous structural sequence is as.ert.led in appropriate 
chase with translation initiation and termination sequence., 
and pref.rar.ly, a leader sequence capanl. of directing 
secretion of tran.lated protein into the peripla.mic .pace or 
extracellular medium, optionally, the heterologous sequence 
can encode a fusion protein including an M-terminal 
identification peptide imparting ae.ir.d characteristics, 
e.g., stabilization or simplified purification of expressed 
zreconatjinant produce. 



f 
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Useful expression vectors for b.cceri.1 us. ere 
construct.* »Y^« a ««uctur.l o«X eequence «^a 9 
1 desired protein to g .tn.c -ith 

"th a tuncuon.! propter. «• vector -ill ( »P»« - * 
«,„ pnenotyp.c selectable — «\ ° 

r . P Ue.»o. to -sure maintenance of the vector and ~ £ 
oesxrable. P r=v id e a» P lificat>on «thin the host. S.xt*U 
proxaryotic hosts for transformation include K- P>U . 
^I^aiUii. am^nn ^Himwiv various .p.=x«s 
tttttir^Ule-" Pseudononas. strepee-yces. and 
^locoe-, '.Icnouch others »ey .1- - e» P loy.d « - 

~"". 0< .T.;7..«x.«v. but no„li.itin g «-*!.. 

"U co—r«.ll, available pias.ide ~""£„""££ 

37017). Such commercial vector* inciuoe, 

- rh..ic«ia OBRSala, Sweden) and 
PKK223-3 (Pharmacia Fine Cf.esu.cnls, upps» 

oCEHl (Prorcege Biotec. Kadison, HI, USA). These pWMI 
^cLne sections ere coined ^ -» P«— 
ena cue structure! sequence to Be expressed. 

Following transforation of . suitable »»« .««» »- 
gr owth of the host strain to en appropriate cell density the 
selected P ro»ot.r is indue.d By appropriate mesne .e.g.. 
"Ureture shift or epical induction, end ell. «e 
cultured for an additional period. 

. Ul are typicaUy harvested by centnf uc.txon. 

disrupted by physical or cne.ic.1 

cruse extract retained for further purif ication. 

Microbial cells employed in expression of protein, can 
t>e disrupted by any convenient method, include fr 
cycling sonication. mechanical disruption, or use of cell 
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lyemg agents 
the act. 

various 
employed to 



B ucn netbode are well Know to thoae skilled in 



maomalian cell culture systems can also be 
employe* - **P"« re~.min.nt protein, samples 
Italian ~P~»^ 8J8 - the COS-, • - 

monKey Kidney fibroblasts, described by «»»■». CeU- ^' 
(198 1>, ana other cell Unas capable o£ expressing a 
compile vector, far example, rh. c«7. >T3. CKO HeL* and 
SH* cell line*, nmaiun expression vector* -ill co-p, .. 
an origin of replication, a suitable promoter and enhancar. 
and alao any necessary ribo.ome ending .«.«. 
polyeoenyl.tion site. spli« — 

transcriptional termination sequences, and »• ™ 
noncranscribed sequences. DHA sequence* derived fro- the 
SV.O splice, and polyadenyl.tion ..tea may be used to provide 
the cequirea nontr.n.cribed genetic «l.»-nta. 

T L chemo^e polypeptides can be recovered and purified 
fro. recombinant cell culture* by methods including ammonium 
aulfate or eth.nol precipitation, acid extraction. anion or 
cation exchange chromatography. pnoephoc.llulo.e 
chromatography. hydrophobic interaction 

affinity chromatography hydroxylapatit. chromatography and 
l.«i„ chromatography, protein refolding steps can be used. 
« necessary, in completing configuration of the mature 
protein. Finally, high performance liquid chromatography 
(HrlX) can be employed for final purification steps. 

The ch.mokin. polypeptide, of the present invention may 
be a naturally purified product, or a product of chemical 
synthetic procedure*, or produced by recombinant technic" 
from a profcaryotie or euKaryonc host , f or example by 
bacterial, yeast, higher plant, inaect and mammalian cells in 
culture, . Depending upon the host employed in a recombinant 
products procedure, the polypeptides of the present 
invention may be glycosylated or may oe non-glycoeylated. 



Polypeptides of the invention may ftleo include en initial 
methionine amino acid residue- 

The chemokine polypeptides may be used to inhibit bone 
marrow stew cell colony formation as adjunct protective 
treatment during cancer chemotherapy and for leukemia. 

The chemakiae polypeptides may also be used to inhibit 
epidermal keratinocyte proliferation for urtaxnent: of 
pwriMii. which is characterized by keratinocyte hyper- 
proliferation. 

The chemokine polypeptides may also ue used to treat 
solid tumors by stimulating tne invasion and activation of 
hoet defen«e ceil., e.g., cytotoxic T cell, and macrophages . 
They may elflo be used to enhance boat defenses against 
reBiBta n t chronic infections, for example, mycobacterial 
infections via the attraction and activation of microbicidal 
IcuKocytes . 

The chemokine polypeptidea may olso be used to treat 
auto-immune disease and lymphocytic leukemia by inhibiting T 
cell proliferation by the inhibition of IL2 biosynthesis- 

may aleo be used in wound healing, both via the 
recruitment of de-ris clearing and connective tissue 
promoting inflammatory cells and also via its control of 
excessive TGF0-mediated fibrosis. In this same manne. , Ck0-9 
may also be u*ed to treat othe~ f ibrotic disorders, including 
liver cirrhosis, oateoarthr itis and pulmonary fibrosis- The 
chemokine polypeptides aleo incre-se the presence of 
eosinophils wnich have the distinctive function of killing 
the larvae of parasites that invade tiesues, as in 
achistosomiaeis, trichinosis and aeeariaeis. They may also 
be usee to regulate hematopoiesis , by regulating the 
activation and differentiation of various hematopoietic 

progenitor cells . 

chemoKunes may also be employed as inhibitors of 
angiogeneeie, therefore, they have anti-tumor effects. 



ne che-kin. polypeptide, of the P r...nt invent ion .re 
alS o useful for identifying other aol.culee which have 
^l.r DiolooxeoX activity. A* of « 

i. isolating the coding re,ion of the g.n.. by u.ing th. 
Kn 0 «n DNA .e qUS .ce to a^the.ife oligonucl.otio. prob..^ 
^.led oligonucleotide. nav.no a stance commentary to 
that of the genes of the pre.ent invention are used to screen 
I library ot hu»an cDNA, genome DSA or rtHA to «ter»ine 
which ™rs of the library «. prob. hybridizes »■ 

The pr..e» invention aLo relate, to a diagnostic 
ae „y. tor «««in, .l««od level, of th. P»^"*" ' ° f 
Lna which provide, the f-r pdypep^dc. 

qu .ncit.tively and au.lit.tiv.ly . S«n « W «« 

ln tt . e 4r - ana include an 8LIS* assay, the 

* nown *" tM Tne le vel« of the polypeptides, 

raaxoiiununoassay ana RT-PCR. The le 

or «.xt -U.M. -hich are detected in the ...aye »»y be 
employed for the elucidation of the .ignificance o« 

peptides in various di nd for th. diagnosis «t 

biases i» l — 18 ° l tM 

"'""hirlnve.tioh provide, a -hod for identification of 
lM receptors for the polypept.de.. Th. gene encoding , th. 
W r. can be identified by expression cloning 
^adenylate* »U is prepared fro. a cell responsive t. the 
*h A cDma library creates from thJ.s RWA xs 
LvIL. into pool, and «... to tran.f.ct COS 
cell. that are not r.spon.ive to tne P-l"""*"- 
Transfect.d cells which ar. grown on glass slides are exposed 
.o tne lebeleo polypeptides - The polypeptides can be labeled 
by a variety of »e«n, Eluding iocidatxen or inclusion of a 
recognition site for a .it.-.p.citie protein ho..-. 
Following fixation -nd incubation, the .lid" 
to autoradiographic analysis. f«i«» P-*' identified 
ano sub-pools ar. prepared and retran.fec.ed using » 
iterative *u»-pooling and re.cre.nihg proce... eventually 
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yielding a single clones that encode* the putative receptor. 
A6 an alternative approach for receptor identification, the 
labeled polyycptldes can De photoaf f inity linxea with «U 
membrane or e«r a « preparation* that express the receptor 
molecule. Croas-iinked materiel is resolved by PAGE analyse 
and exposed to x-ray film. The labeled complex containing 
tne receptor* of the polypeptides can be excised, resolved 
into peptide fragments, and ejected to protein 
microeequencing. The a*ino acid sequence obtained fxoxn 
microsequencing would be used to design a set of generate 
oligonucleotide prooes to screen a cDNA library to identify 
the genes encoding the putative receptors. 

This invention provide* a method of screening drugs to 
identify thoae vhich enhance (agonist*) or block 
(antagonists, interaction of the polypeptioes to u.«ir 
ic.ntifieo receptors. An agonist i. a expound which 
increases the n«oral biological functions of the 
polypeptioefi, while antagonists eliminate such functions. As 
an example, a mammalian cell or membrane preparation 
expressing the receptor. -« the polypeptides would be 
incubated with a labeled cnemokine polypeptide. eg- 
redioactivity, in the preaence of the drug. The ability of 
the crag to enhance or blocic chit interaction could then be 
measured . 

Potential antagonists include antibodies, or in some 
caaes oligonucleotide*, which bind to the polypeptides- 
Another example of a potential antagonist is a negative 
dominant mutant of the poiypeptidee . Negative dominant 
mutants are polypeptides which bird to the receptor of the 
wild-type polypeptide, but fail to retain biological 
activity. 

An assay to detect negative dominant mutants of the 
polypeptides include an xn vitro che^otaxis assay wnerein a 
multiwell chemotaxis chamber equippeo with 
polyvirylpyrrolidone-tree polycarbonate membrane* is used to 
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are anceooni.te. xnti.eo.e tee^olooy can £ 

L „ 9«« expre..ion throuo* 

t o Wl o» or antieen.e »» « ~» •« To 

e "" p iht« «~ p°^p«"« •« — 

r^^c-rroV «~ — - « ...» ^. *. - r 4 

A DNA oligonucleotide is designed co d« * helijt 

:r Le nce . „x..«. - £ 

« ,kp miuUk molecule into the polypeptide' 
translation of the «U«U ■» st;S60 (im , ; 

- Jr.c B T XnniHtor. of Oen. 

Wpi...io» «C c-B al .„ „ e doli v.red » 

o 1 icon a c leo-ice« oe-ciiiw 

c.iH »c B c»« tne -ti.en.e ««* « My ~ eXPre " ed " 
vivo „ mnibit production of O. polypeptide, . 

Another potential .agonist is . peptide derivative of 
«. polypeptide, -Me* «e naturelly « *ynt h etie.lly 
Edified leloo. of tne polypeptide, tnat nave 
biological function yet .till r.cogni2. ana «»ind to _th. 
ce « P !or S of tn. odypeptiae. to tneceby "~ 

receptor., tx-c... of peptide 
acc no, lifted to. . M U peptide- 01 pep-de-like 

T *e antagonist, *ay be employed to inni*it the 
encnotaxi. end activation of »a=ropn a9 e 8 end their 
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_ . inf .„i vC diseases. Ex amp lea or auco j-mbvww 

by preventing the f« clUiUU by 
«LLcv«e idiopathic hyper-eo.incpnUic 8 yi.dro*e by 

invention- '"^ * infiltration in the 

.^cro.ei.to..., ^ Panting -nccyr.e inti lcr««» « 

artery wall- nintanine- 

»,Ux=c«. .ll.r^« bV inBX f"" 9 x.l.a,e of 

«U .Dd ba.=F»U <i^r»ul««n .»« 

The antagonists may d - LB " ^ . _ 

^'^l ^ chronic Ull^-t F«l— «» 

cytokine.. In rni. way. «e .,«««»•« ~y *» 
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inhibit pro.tegl.ndin-inaependent fever induced by 

eb ""£ri; W i.» «y - « »"* e " M . of ^ 

royelody.ple.tic "yndrome- „,._ „ nr1 

The antagonists ■»» be U68d " """^ 

allergy by preventing eosinophil .ccu.ul.cion in 
The L^,." »ay be -ployed in a co.po.itxon «t» . » 
SL-JLic.il, "rrie,. 

a " Cr Th! d =ne™oKine polypeptide, of the pre.ent inv.ntiou »y 
be employed in combination with a .uiteMe P" 1 """"* 
carrier- sucn coapo.ition. . therapeutically 

,- „* ,h. oolvoeotide, and a pharmaceuticaUy 
effective amount of the poiypeptio , r 

acceptable carrier or excipient. Such a carrier include, but 
i. not l«uted « "I"-- buffered .aline. de«ro.e, water. 
, lrwrtl -tn.nol. and combination, .hereof. The formulation 
should suit tne mode or administration. 

The invention al.o provide, a pharmaceutical pacK or Kit 
comprising on. or -ore container, filled with on. or -ore of 
the ingredient, of the pharmaceutical co.po.ltio.. of the 
invention. Associated with euch containers) c.n be . aotice 
in the for. pre.cribed by a governmental agency r.guletin, 
the manufacture, u.. or sale of pharmaceutical, or biolooic. 
peaces, wnicn notice reflect, approval by the agency of 
■lecture, use or .ale for human ad.ini.tr.tion. In 
action, the polypeptide, of the pre.ent iavention »ay be 
employee in conjunction -1th other therapeutic compound.. 

The pharmaceutical compo.ition. may be administered in 
. convenient manner euch a. by the topical, intr.ver.ou.. 
inrrapentone.l. intramuscular, intr.tumor. ..bcut.neoa.. 
intr.na.-l or intradermal The polypeptide, are 

odmini.tered in en amount which i. effective for treating 
and/or prophylaxis of the specific indication. In general, 
the polypepc- Will be ad»inl.«red in an amount of at 



_• 
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least about 10 ,g/kg oody weight and in ac.t cases they will 
be administered in an amount not in e««i of about • *g/** 
body weight pel day- in most cases, the dosage ia fro* e*out 
10 „g/kg to about 1 mg/kg body weight daily, taking into 
account the routes of administration, symptom*, etc. 

The chemokine polypeptidee , and agonists or antagonists 
which are polypeptides, may be employed in accordance with 
the present invention by expression of such polypeptides in 
vivo, wftich is o*ten referred to as -gene therapy." 

Thus, for example, cells fro. a patient may be 
engineered witn a polynuclectioe (OKA of WK) encoding * 
polypeptide ex vivo, with the engineered cells then being 
provided to a patient to be treated with the polypeptiae. 
such method, are veil-known in the art. For example, cell. 
ma y be engineered by procedures Known in the art by use of a 
retroviral patxicie confining RNA encoding a polypeptide of 
cne present invention. 

Similarly, cells may oe engin—red in v-i W f*r 
expreaaion o£ « polypeptide in vivo by. for exan.pl*, 
procedures known in the art. As known in the art. a producer 
cell for producing - retroviral particle containing RKA 
encoding the polypeptide of the present invention may be 
Administered to a patient for engineering cells in vivo and 
expreaeion of the polypeptide in vivo. The.e and other 
methooe for administering a polypeptide of the present 
invention by such wetnoo should be apparent to those skilled 
in the art from the teachings of the present invention. For 
example, the expression vehicle for engineering cells nay be 
other than a retrovirus, for example, an adenovirus which may 
oe use* to engineer c«Us in vivo after combination with a 
suitaDle delivery vehicle. 

The sequences of the present invention are also valuaole 
for chromosome identification. The sequence is specifically 
targeted to and can hybridize with a particular location on 
an individual human chromosome. Moreover, there is a current 
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need tot identifying particular sic. on the *«« 
enromosome marling reagent, based on actual sequence data 
.repeat poly^his...) «e presently available for mar»n, 
cnroLeom.1 location. The mapping of HA. to chromosomes 
according co the present invention is an important »r.t step 
in correlating tno.e sequences with gene* associ-reo «« 



Briefly, sequences can be .capped co ch:o«eo»>ee by 
preparing PCR primers (pr.fer.Ply »-» *-> ««• «»• e f A - 
computer analysis of the =D«A i. used « "PWly 
primers that do noc span »» than cne exon in tn. ceno^c 
DNA, thus complicating the amplification process. These 
primers are then used tor PCR screening of ™" 
nybrids containing individual human chromosomes. Only Me., 
nybrids containing the human gene corre.pondir., to the primer 
will yieid an amplified fragment- 
PC* mapping of »»ti= cell hyorids i. ■ procedure 
tor aligning a particular PHA to a -.hromosome 
using the present invention with tne .a*, oligonucleotide 
primers. .ubloc.liz.cion can be achieved witn ? an.l. o. 
fragment. from .p.cific chromosomes or pool, of Irrq, genomic 
cienee in an analogous manner. Other mapping straterie. that 
can similarly be used to map to it. enromosome include in 
satu hybridization, pre.cr.ening with labeled flow-sorted 
chromosomes and pre.election By hybridization to con.truct 
chromosome specif ie-cDNA librariec. 

Fluorescence in situ hybridization (FlSHl of a cDNA 
clones to a merapheae cnromosomal spread can be used to 
pcoviae a precise chromosomal location in one step. This 
technique can be use* -ith short a. SOO or *00 base.; 

however, elone. larger than 2.000 op have a higher llKelihocc 
of binding to a unique chromosomal location with sufficient 
signal intensity for simple detection. PISH requires use o£ 
tn. clones from which the EST was derived, and the longer tn. 
better, for example. 2.000 bp is good. '..000 is better, and 
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„or* than 4.000 is probably ~c necessary to get good result. 
. reasonable percentage of «»• For « 

.ec.^c ... v.r»a et .1 - - Chrono.o-es: a Manuel of 

9asic Techniques, Pergan»n freae. Hew Tors (»••)■ 

once a sequence »«en mapped to a precis, chromosomal 
location, the physical po.xcio- of «» «<^»« •» 
chronK.sos** can be correlate* w«h genetic »P 
data ere found, for example, in v. Hclu.ics, 
inherence ir. «.n <av.il.ble on Una ***** **« HoP«""« 
University welch Library). Tne nUiu»»W «-««•» 

genes and disease. U«c have been mapped to u* 
!" OB o.oa.l region are then identified through 
analysis t coiah«ri t ac.ce of physically adjacent genes). 

c»= cDNA or geno-ic serene, between — U "*"' C "t 

individual.. " * mutation i. ob..rv~ in .=« « •» ° £ 

affected individuals but nor in any normal individual, then 
the nutation is likely « be che causative agent of the 

current resolution of physical napping and genetic 
capping technic , a c B HA precisely 

cnrL™! region associated with the disease couid b. on* 
of between 50 and SOO potential causative genes. (This 
assumes 1 n.egabasa ^pping resolution and one gene per 20 

The polypeptides, their fragments or otter derivatives, 
or anaiogs thereof, or cells expressing «e» can be used as 
an i^unogen to produce antibodies thereto. These u"**"* 
„„ be. for example, polyclonal or monoclonal anti.bodJ.es. 
The present invention also .nclud.s chimeric, single chain, 
and huammred antibodies, « veil a. fab fragments, or the 
product of an Fab expression library, various procedure, 
known in the art My be used for the production of such 
ancioocjiec and fragments - 
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preferably a nonr,u«». «i. , .«« V ^ >weo . 

6e ^e„ce encoding on . ^ ^ ^ „„ iv . 

polypeptide.. Such anr.lbo polypeptide, 
the polypeptide (.« "^"^ lboaie . , , ny technique 

«icn provide, entiDodie. ^ ^ DXiaM 

cultures c.n be "-^ « ' H . tute , zS6 ,495-4.7, . 

""^ "1* t ne Ho»en »-«» hybrido- t.cnni,u* 

< 5 o«»r « lSeS ' l ™" huMB «, noc lon.l entitle. 

hyBri d OB * "^^^^^.i An.ibodie. C,„cer 
(Cole, et »!-. 1985 ' in , 

T ec h ni*u« described or Che pr ^ ^ 

ancibodie* tU-S. f«ent *'»"' 77 'V. , e p^ypeptide produce 
.ingle chain entibodiee to isogenic polype? 

of thl* invention. f with 

ere by -eight. una .„t a nain, ot the following 

in order to teeilitete una. __, BOd . »„d/or ctnc 

«r^u.»tly occurring method, / 

will De described. preceded 

■Pl.«id.- «. —r"t. B »r. ."/or number.- -e 
.„d /o r followed by eepitei ^J^^ . w . iU «.. 
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coni^Cfd from available plii»4> in accord with published 
procedures. In addition, equivalent plasmids to those 
Qe8 cri^d are known in the art and will be apparent to the 
ordinarily skilled «rtifl«t». 

■Dxgeation' of TDNA refers to waiytie cleavage of the 
DNA with a restriction enzyme that acta only at certain 
sequences in the DNA. The various re«rieti« e«y»es used 
herein are co-zuaercially available and their reason 
condition, , cof actors and other requirement, were used as 
would be Known to the ordinarily .killed artisan, for 
analytical purpo.es, typically 1 j« °f or * 

fragment is used with a*out 2 units of enzyme in about aoj-I 
of buffer solution. For the purpose of isolating 
fragments for plaamid conduction, typically 5 to 50 pg of 
DNA are digested with 20 to 250 uni« of en*y*e in a larger 
volume. Appropriate and •u.-cr.te for 

particular restriction enzymes are specified r>y the 
manufacturer, incubation ti»«* of aoout i hour at 37 C are 
ordinarily uaea, out may vary in accordance with the 
supplier's inductions. After digestion the reaction is 
electrophoresed directly on a poly aery lamide gel to *.ol*« 
the desired fragment. 

Size separation of the cleaved fragments is performed 
us.ng 8 percent polyacry lamirte gel described by Coeddel, D. 
et ml.. Hucleic AciOs Res - , 8:4057 (1980). 

-Oligonucleotide." refers to either a single stranded 
polydeoxynucleotide or two complementary polydeoxynucleotide 
strands which may De chen^cally synthesized. Such synthetic 
oligonucleotides have no 5- phosphate and thus will not 
legate to another oligonucleotiae without adding a phoaphate 
with an ATP in the presence of a Kinase, A eynthetxc 
oligonucleotide will ligate to a fragment that has not been 

depho epho ry la t ed - 

-Ligation" refers » the process of formmg 
phospftediest.r bonds between two double stranded nucleic acid 
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fragments (Kahiatis, T-, et .1.. x«.. p. 1*6,- Unless 
otherwise provided, ligation may b« Accomplished using known 
ouffera and conditions with 10 unir. to T4 D«A iiga« 
<-Xig««-> 0.5 „g of approximately equi»ol*r amounts of 

the DHK fragments to be ligated- 

Unless otherwise stated, transformation was performed as 
described in the method o£ Graha*, F. and V** der £b, A., 
Virology, 52:«56-457 (19?3>. 

Fv^mple 1 

-he DNA 6 equence encoding for ATCC t 75B03, 16 

initially amplified using PCR oligonucleotide prune™ 
corresponding to the 5' and 3' sequences of the processed 
CKfl-4 protein (minus the putative signal peptide Gequence). 
A aditiooal nuclide, correspond^ to were added . to 

the 5' and 3' sequences respectively . The 5' oligonucleotide 
pri^r no- the sequence 5" CCCOXATX^ ^ft T ^A W^CT^ftfi 3' 
contains a SphI restriction entyme site (bold, followed by 17 
nucleotides of coding 6 equence (underlined, starting 

from the second nucleotide of the sequences coding for the 
mature protein- The ATG codon i. included in the SphI .«•- 
in the next codon following the ATG, the first base 16 fro. 
, he sphl site and the remaining two bases correspond to the 
second and third Base of tne first codon (residue s„) of tne 
putative mature protein. A, a conaequence, the firsr base in 
this codon is changed from A to C comparing with the original 
sequences, ^suiting in an S to R institution in the 
recombinant protein. The V .equence 5 

^«»TCCGTCCTCrrGCAGCCTrrCG 3* contains complementary 
sequence, to a BamHl site (bold, and is followed by 19 
nucleotides of gene specific sequences preceding the 
termination codon. The reliction enzyme site, correspond 
co the restriction enzyrue sites on the bacterial expression 
vector PCE-70 (Qisgen, inc. 9259 Eton Avenue, Chetsworrh, ca. 
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913111 pOE-10 ancode. antibiotic • 
l.cUi.1 or.gi* of replication » ^'^^ 

proper operator ,f/0>. • ribc.o»e binding .i« (RBS). a « 
La tag -na ce.triction «"« — 

aiae.tea with SP n: .»* a-ill. «• ^Ufi- .equencea «« 

.e<U»« encoding for the hl«ldi». «g end tA. »S. FW»» 
, ehov. . .cne-atxc repre.ent.tion of thi. arranged*. The 
ligation »i«ure v.. then used to creator- * LJU 

available f r« Qi«fl» <"-« ««— iT 
the procure de.cribed in Sambroo*. J. «t Holeeular 
cloning: A Laboratory Henual. Cold Spring laboratory pr... 

L>,4. vhicn e*pr..... «h- 1-X »ore..or —I 
kananycin re.i.t.nce (**»•>• Tr«».for»a«. identified by 
" h .t7..il i .y » orov on U Pl«« — a^icUUn/.a».»yCi» 
re.i.tant colonie. -or. selected. »U-M — 
and confined by re.tricdon ».ly.i.. Clone' ~"»"»* 
the de.ired conetr«t. -ere grown overnight ,0/H, » Uguid 
culturc in « -edia .upple„ented -i« been <100 «„.!, 

end Ken ,25 ug/-l). The O/H culture i. ».ed « ino=»l.« > a 
Urge culture « a ratio or 1-.H0 CO X:W0. *ne cell, -ere 
grown to .n optical oen.it* "0 (O.O.-J or between 0.4 and 
0.6 IPTG « -.eopropyl-B-D-thiogalacto pyrenoeide" ) we. then 
added to a final concentration of 1 m. I*™ induces by 
inactivating tne lad repressor, clearing tn. P/o - 
increased gene e*pr..«ion. Cell, were grown an ertr. 3 to . 
hours. Cell, -«a then n.rve.tad b, centrxf ugatioa .. The 
e.U pell-* was solubilired in the chaotropic agent. 6 Molar 
Gu.nidine HC1 pH 5.0. After clarification, .olubilized atf-f 
waa purified from thi. solution by chro-atogr.phy on a 
SicKel-Chelete eplun «r«ler condition, that allow for right 
binding by protein, containing the «g E ; « 

.1.. 3. Chromatography 411 = 177-1.4 <1»4». c W - ( »«» 
pure, wa. eluted £ro». tne coluw. in «« gu-nidine HCl. 
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Pro»in r.n«u«"0o o« or CnBCl c» b. >e«fUiM >*7 
s! "ctur. - * Fr.«i«l * P pro.<*. UX. 

oZl XX^n.^eXy. - P«"^ *~£L 
Hi-chel^o «ux™» «n be bound «. . .~o»d coXu« over -bxcb 

i mM Had 25 SH TTXB-HCl pU 7.5 ana 1U| 

«cr«,e buffer conc.inin, 5 -H X-»niu» Bi =.rbon.«. 



rumple 1 

reP x. wr . - :r;:» 0 JTb;' a :u B u— 

repXiwion origin. *) on pw«B «« * 

region, . SV40 in«o» .na poXy.denyX.~on .u« * 

t^enc encoding «h- entire C W -9 pr.cur.or .nd . , « 

correspond to an ^h-^ uUaQfl u 

he „ gg xu ti n, n Prc«in « pre.iou.Xy de.cr.bed .1. 

. H-i«ht«A A Cherenson, M- Connolly, *• Le " er ' 

P "^ .XX^ ...» de—ion .« lb. r.co-bin.m p»«» 
an anybody wi r.o«g»»-. «* epi»P- 

The pX«»id contraction a«.c«gy i« described 

follows : 
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The DMA .equenc- encoding for Ocfl-9. ATTC. » 75.03. -a. 
constructed by *CR c„ the original 1ST cloned ™° 

contain, a B^Ml .l« «oU«- »Y 1" nuclide. of C W -9 

coding .a.juence porting from the initiation «*»: the 3 

, e q u e n c « * 

CGCTCTAGATCAAGCGTAGTCTGGGACGTCGTATCGGTACTTCCCTTTACOGCTCTG 3 ■ 

contain, co^ie-ent.ry .^«=« « »-l "«< """^ 

.top codon. -A «9 •»< tB « l9 " 18 "» el " u<M ° £ th ' 
coding .equeuce |M t including tie .cop cooon). Therefore. 

the PCR product ' — « CW -' 8CqU T e 

toiio— w a* f«— » • tr.n.ietion ""T" 1 " 

«op colon next to HA teg. and an »•! ""^ 

^U,i- DNA fra^ent and «"» pe0 " M/ ^ a .m 
dige.ted «U 8«»H1 and re.triction «zy«- and 

Tne ligation I*"." «. «.~*-™- i»» » li '""V™ 

iorrey rxne. ««— . «- »IU. CA 92037, the tr».fer»ed 
lulture wbb plated on a,pieilUn ».di. plate, and r..l.t.nt 

trLfonaent. and earned by re.cric.cn £ 
pre . e „„ at tne fragment, rot «pre..rc» of the 

.„ cka-9 COS cells were tr.n.feeced with the 
recombinant CW 9, «» . .„ k _ 

exprea.ion vector by DEAE-DEXTKAN method. (J. SambrooW. t 
F ^„c«. T. Meni.ti., Molecular Cloning; A Laboratory nanu.l, 
Co!d spring Laboratory *r«», ,».9,)- The, ^""«»' '« ^ 
ckfl-9 HA protein w« detected by radio label ling and 
CXS 9 »a pi Harlow, 0. Lane. Antibodies: 

ironunopreeiplt.txon metnod. (E. Harlow, o. " 

A Laboratory Manual. Cold Spring Harbor Laboratory Pres.. 
tl,^T" were labaUad for . hour, with -S-cyBtaxne 

t „ day. po.t transection. — 
coUacted and ell. -re lyeed -i« detergent ,RIPA b«f 
,1» «« NaCl. 1» HP-,0. 0.1* SOS, 1% »-4C. 0 .5» K>C. S0»« 
xria, P H 7.S,. .Wii.cn. I. at .1.. Id. 37 = 767 ,»■«». Bctn 
cell lya.t. and culture -edxa -era precipitated wxtn a ha 
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.pacific ^oclooal en.iixxiy. Fr^ein. precipice* «rt 
analyzed by SDS^PXCE- 

invention arc p».iM. » •« «»" — we 

therefore , vicftl» «to .«P« « CM .ppended Ou. rt- 

InvInLon be practiced ocnervi.. «« « P^icui.rxy 

describe. 



I 
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I 



(1) 
( i) 

(i-i) 

(iii) 
<iv) 



tv) 



(vi ) 



(vii> 



SEQUENCE LISTING 



GENERAL INFORMATION: 
APPLICANT; Llr £ T 

TITLE OF INVENTION: 



Human ChemoRine B«ta-9 
polypeptide* 



NUMBER OF SEQUENCES: 2 
CORRESPONDENCE ADDRESS: 



(X) ADDRESSEE: 



CARELLA, BTRtfE, BAIN, GILFILLAN, 
CZCCKX, STEWART fc QLSTEIN 

( B) STREET: 6 BECKER FARM ROAD 

( C) CITT: ROSELAND 

( D) STAT*: NEW JERSEY 
( E } COUNTRY: USA 

(F) ZIP: 07068 

COMPUTER READABLE FORM: 

( A) MEDIUM TYPE: 3-5 INCH DISKETTE 

(B) COMPUTER- IBM PS/2 

(C) OPERATING SYSTEM: MS-DOS 

(D) SOFTWARE WORD PERFECT S.l 

CURRENT APPLICATION DATA : 

(A) APPLICATION NUMBER; 

(B) FILING DATE: Submitted herewith 

(C) CLASSIFICATION: 

PRIOR APPLICATION DATA 
<A) APPLICATION NUMBER: 
t B> FILING DATE: 
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( viii) 



(2) 



(ID 



ATTORNfiT/AGENT INYORMATION: 
I A) SAME: FERRARO, GREGORY 0- 
( 8) REGISTRATION NUMBER: 36,134 
(C ) RE?ERENCH/DOCKET NUMBER: 325300-163 

TCI-eCOMMUWlCATlOM INFORMATION : 
1A , TELEPHONE; 201-994-1700 



{3J TEL2FAX: 



2Q1-994-1*?** 



INFORMATION FOR SEQ ID NO:L 

SEQUENCE CHARACTERISTICS 

( A) LENGTH: 378 BASE PAIRS 

(B) TYPE: NUCLEIC ACID 
<C) STRANOEDNESS: SINGLE 
(O) TOPOLOGTf: LINEAR 

MOLECULE TYPE: cDNA 

SEQUENCE DESCRIPTION: SEQ ID HO:l: 



CCTXTCCTCT 
CCJUiG^CTGC 



CXCTGOCTCI 

rrcrccccxc 

TCTTGCCCCC 

AKXACCXCX 
JLC<ifcCTCA. 



CAOCCTCCTT 

ccctcwsgac 



TGTTGCCTC* 

GACAAGA.CAC 
CAAC*CT<3GC 



t&qcchtoc 

CXTTCCCCAC 
AACXMCCA* 



CATCOCCACC 
JLfcGGJUUCATT 

Ctccatccca 

AfiJUACCXfiC 



60 
130 
1BO 
240 
3QQ 
360 
37ft 
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(3) I FORMATION EOR SEQ ID NO: 2: 
U) SEQUENCE CHARACTERISTICS 

(A) LENGTH: 125 AMINO ACIDS 

( 3 ) TYPE: AMINO ACID 

(C) STRANDEDNESS : 

ID) TOPOLOGY: LIN5AR 

MOLECULE TYPE: PROTEIN 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 

Kec Alo Gin Ser Leu Ala Leu Ser Leu Leu lie Leu 

-20 

Phe Gly lie Pro Arg T&r Gin Gly Ser Aap Gly Gly 

-S 1 
Cy B X cy« Lou ty. Tyr Ser Gin Arg Ly« IU Pro Ala 

10 15 \ 

Arg Scr Tyr Arg Ly b Gin clu Pro Ser Leu Gly cys 

Ala lie Leu Phe Leu Pro Arg Lys Arg Ser Gin Al4 

40 < s 
Us A.p Pro Lyn Glu Leu Tyr Vol Gin Gin Leu Her 

55 l 60 

Asp Ly« Thr Pro pn« Pro Thr Glu Tnr Ser Pro Gly 

70 75 

Gly Gin Gly Gly Leu cln Asp Trp Gin Clu Arg Lys 

85 90 
Arg Leu Gin Clu Aap 
100 



vol Leu Ala 

-10 
Ala Gin Aep 

5 

Lys V«l Val 

20 

S«r lie Pro 

Glu Leu CyB 
50 

Gin Hi» Leu 
65 

L£U Gin Glu 
BO 

Gly Leu Gin 

9* 
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l# An eclated polynucleotide Belect.d from the 

group eonoiatiftg <»f i 

(a) a polynucleotide encoding a Ck0-9 
polvpeptice saving the ceduced amino acid acquence o£ 
Fic~ure 1 or a fragment, ^ cerivative of eeld 
polypeptide; ana 

(b) a polynucleotide encoding * C*5~9 
polypeptide n.ving the amino acid ,-guenc. encoded t,y the 
cDNA contained in ATCC Depoait Ho. 75803 or a fragment, 
analog or derivative of .aid polypeptide - 

2 . Tne polynucleotide o£ claim I wherein tn« 

polynucleotide 18 DNA. 

7. The polynucleotide of Claim 1 wherein the 

polynucleotide i» RNA. 

4 . Tne polynucleotide of claim I wherein the 

polynucleotide ia genomic DNA. 

V Th „ polynu^l^i^e of Cilia 2 wherein ..id 

polynucleotide encoaes CW-9 having the deduced axaino acid 
sequence of Figure 1. 

6 tne polynucleotide of claim 2 wherein said 

polynucleotide encode, a Ctf-l polypeptide encoded by tne 

cDNA of ATCC Deposit Ho. 7 5603. 

Tne polynucleotide of Claim 1 having the cooing 

sequence of CK0-9 4- shown in Figure 1- 

8 The polynucleotide of Claim 2 having cne coding 
^uence o C CK$-* deported aa ATCC Depo.it No 75803 

9 A vector containing the DNA of Claim 2. 

,0. A host cell genetically engineered with tne 

vector of Claim 9- 

a pr0 «.. tor producing . polypep"« co»p«.»ng- 
„pr...l^ from .he no.. c.U of eUi- 10 c polype" 

encoded t>y oaid DNA. 
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» r>T- Q «Bfl for prooucxng cell* c«p*t>l* of 

rrr £ / sr. «- -- - * ~ < dm * 

:l ^100*1.. ...in., «. polVP-P— -V^l; 

* to, «- «.«-« °* • 

- rt *iniatefinq to cbc patient a 
c>tfl-9 comprising: odiMni««nuy r 

a ra « h0d ice cne «.«-»* of . P«i.n. 
p. tl « t a ch.r.peu.ic.lly «.un, of «. 

-J ; h ^;«:; ical comP — on r - 

of poiypepciae. of CX.i- » and a ph.c»c.«»c«lly 

acceptable earlier. 

21 . The ..ihoa ■>* ".IB 1» «*««» •«* 

•„,,„ effective amount "e poiypeptiae is 
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-/v 



62 



-i3 

ian4 



Human cnemok.inV.poiyp.ptid.. .nd OHA («■*.) 
encoding aucn engine f-l»-P«i— •* • pr °"t" 
produce, .ucn polypeptxoe. by " ^.h 

Lclosed. M.o diaclo.ed .r. methods for uuUmg «ch 
choline polywtide. f-r ih. cr..t»«rc of l - k -*V 
tjm or.. chronic infection., .utoian.ua. di«««. fibrotic 
ai.order., wound he.iing .nd peori..i»- nn«ut>ni.t« 
ag4inS t .ucA ch.mokine poiypoptxde. .nd cftsir «» « • 
therapeutic co cr«c rhe-^toxd "tnriti.. .uwi— w and 
clonic inflatory .ad infective di.ee.e., 

P ro,t.gl.nain-indep.ndent £.«r .nd bone -rrow 

failure .re also di.closed. 



May-07-02 !0:06am From-MilLEN, WHITE, ZELANO £ BRAN I GAN 703243641 0 



r 

» • 



i 

r 

1 i 

i 
1 



SEQUENCE LISTING 



(1) GENERAL INFORMATION-- 



(IV) 



IVi J 



(Vll) 



APPLICANT. LI. ST AX- . 
TITUS OP INVENTION: Human Chase*!** Beta-9 
NUMBBR 07 SEQUENCES: € 
CORRESPONDENCE ADDRBSS : 

( A , ADDRESSEE - CARSlXA. BYRNE, BWH, GILFILLAN. 

CBCCHI. STEWART fc OUSTS Hi 
(BJ STRBBT: 6 BECKER PARK ROAD 

(C) CtTY: ROS BLAND 

lD ) STATU: NSW JRRSBY 
<g) COUNTRY: USA 
(?) ZIP: 07068 

COMPUTER READABLE FORM : 

(A) KSDIUM TYPE: 3.5 INCH DISKETTE 

(B) COMPUTER: IBM PS/2 

(C) OPB RATING SYSTBM : MS-DOS 
ID J SOFTWARE : WORD PERFBCT 5-1 

CURRENT APPLICATION DATA : 

(A) APPLICATION NUMBER: 

(B) FILING DATS : Concurrently 
<C] CLASSIFICATION; 

PRIOR APPLICATION DATA 
(A> APPLICATION NUMBER: 
(B) PILING DATE: 
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{vlit) ATTORWHY/AGSNT INFORMATION: 

(A) NAM8 = PSRRARO. GREGORY 0- 

(B) REGISTRATION NUMBER; 36,134 

IC) REFBRKNCE/DOCKKT NUMBBR: 3259O0-1B3 

U*> T8LSCCMMONI CATION INFORMATION: 

(A) TBLBPHONS: 201-994-1700 

(B) T8LBFAX: 201-994-1744 



(2) INFORMATION FOR SBQ ID NO:l; 

(i) S8QUBNCB CBARACTBRISTICS 

(A) LENGTH: 4 05 BASE PAIRS 

(B) TYPB: NUCLEIC ACID 

(C) STRANOBDNBSS : SINGLE 

(D) TOPOLOGY: LlNSAR 

MOLSCUL8 TYPB: CDNA 

SBQUBNCB DBSCRIPTION: SBQ ID NO:l: 



^1 



(xa) 
(xi) 

ATGGCTCACJT 
ACCCAAGGCA 
CCCGCCAAGG 
GCTATCCTCT 
CTCTGGpTGC 
CACGGCTGCA 
GGCTGCAACA 



cactggctct 
gtgatogagg 

-rrGTrccCAC 

TCTTGCCCCtf 
ACCAGCTCA? 
QGAAGGACA G 
&GACTGACCG 



OaGCCTCCTT 
GGCTCWStiXC 
CTACOGGAAG 
CAAfiCtJCTCT 
GCACCATrrC 
GOOCGCCTCC 
GTCACACACC 



ATCCTOCTTC 
TGTTGCCTC* 
CAGGAACCAA 
CACGCAGA&C 
GACAAGACAC 
AACACTGGCA 
CCTAAAflGGC 



TGCCCTTTGG CAJCCCCAGG CO 

ACTACACCC* AA&3AAOATT l2Q 

GCTTAGGCTO CTCCATCCtCA ISO 

TATCTGCaOa COCAAAOGAC 2«0 

CATCCCCACA GAAAC CT tfVCC JOO 

AGaAAGGAAA OGGCTCCAAA 3<° 

CATAG * 05 



(3 J INFORMATION FOR SEQ ID NO .2: 
IX) SSQUBNCS CHARACTBRISTICS 

(Al LENGTH; 134 AMINO ACIDS 

(B) TYPE: AMINO ACID 

{ C ) STRANDBDNBSS : 

(D) TOPOLOGY: LINEAR 



(xi] 



MOLBCULB TYPB: PROTBIN 
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tXi) SBQDENCS DESCRIPTION: SBQ ID HO:2: 



Met Ala Gin Ser Leu Ma Leu Ser Leu Leu He Leu Val Leu Ala 

-15 ~ 
Pne Gly lie Pro Arg Thr 61. Gly Ser Aac Gly Gly Ma Glu A* P 

-S 1 5 

Cya Cya ucu Lys Tyr Ser cm Ars Lys ». Pro Ala I.y- Val Val 

Xr9 Ser Tyr Arg Lye Gin Glu Pro Ser Leu Gly Cya Ser II. Pro 

25 30 1S 

Ala He I*» "a Pro Arg Lya A., Ser Gl» Ala Glu Leu Cya 

•45 ^° 

Ala A*p Pro Ly* Glu Leu Tyr Val Gin Gla Leu He, Gin His Leu 

60 

Asp Ly. T^r Pro Ser Pro Gin Lya Pro Ala Gla Gly cya Arg Lys 

As« Arg Gly Ala Ser Lys T*r Gly Lys Lya Gly Ly« Gly s« Ly* 

6S 90 " 

61y Cy S Lys Arg T*r Gla Arg Ser Gla T*r Pro Lys Gly Pro 

ioo 105 110 

U> INFORMATION FOR SBQ ID NO: 3: 

<D SEQUENCE CHARACTERISTICS 

(A) LENGTH : 26 BASS PAIRS 
(8) TYPE: NUCLEIC ACID 
(C) STRAWDBDNB8S : SINGLE 
(DJ TOPOLOGY: UNBAR 

molBCULS TYPE: 01 iganucleotide 
{X4J SEQUENCE DESCRIPTION: SEQ ID NO: 3: 

CCCGCATGCG TGATGGAGGG GCTCAG 
(2 J INFORMATION POR SBQ ID NO:4: 



26 



• - 
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v 



til) 

(Xi) 



ti ) SEQUENCE CHARACTERISTICS 

{X) LENGTH; 30 BASB PAIRS 
(B» TYPE; NUCU8IC ACID 
t C) STRANDSDKBSS: SINGLE 
( D) TOPOLOGY: LINEAR 

MOLECULE TYPE - Oligonucleotide 
SEQUENCE DESCRIPTION: SBQ ID NO: 4: 
AAAGGATCCT GGCCCTTTAG GGGTCTCTGA 
(2) INFORMATION FOR SBQ ID NO*. 5: 

u) SEQUENCE CHARACTERISTICS 

tA) LENGTH: 27 BASE PAIRS 

(B) TYPE: NUCLEIC ACID 

(C) STRANDEDNBSS : SINGLE 
ID) TOPOLOGY: LINEAR 

(ii) MOLECULE TYPE: Oligonucleotide 

(xi ) SBQUBNCB DESCRIPTION: SBQ ID NO: 5: 



30 



AAAGGATCCA GACATGCCTC AGTCACT 
(2) INFORMATION FOR SEQ ID NO; 6: 

tiI SEQUENCE CHARACTERISTICS 

(A) LENGTH: 57 BASE PAIRS 

(B) TYPE: NUCLEIC ACID 
t C) STRANDEDNBSS; SINGLE 
(D) TOPOLOGY: LINEAR 



27 



(tl) 



MOLECULE TYPE; Oligonucleotide 



I- 
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SEQUSHCB DBSCRXPTION: SBQ JD NO: 6; 



CGCTCWCAT C^OTT*7T GTATGGGTAT GGCCCTTTAG GC^CT* " 
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c 
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■J 



-name 

tut:: " ^T-V,,^:r\n^\Vc 1 .^ n . n t a ^ . ,.«-« - 

?r> r.ra i7.vor.ctan <r\t : t L id . 



HUMAN CHENCKIME BETX-9 



:*cci:n :» toreign a ^l*"^ i" any tcreign application f»r p««ni: 

;: i ;;'J;"r^ clii-ia Prior ? 3 r e ^ ippitM^omsi. 



? r t - f 



*rnr 



iccv.nir/t 



So 



No 



(Cay/rfonch/Vear F*ie<ll 



... TLC>a 35 unicec Scaces Caoe. section 120 ct any 

-.crety ^airn vie boner '*^^ e / ~/ e ^ „d *n«o(*r « *M .«DJ.« of 

"?CT .r.t*rn-::3n 4 l tiling 3at. = £ cms appiicA-ion: 



, ApFiica-_=- Serial 



lFll4 fl, C*'_e> p-^ncea, ;.naing. ar^anaon^! 



.Fiiing Cacs, .S^tuS- patent, pena.ng. abandoned. 




• """ • • 
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Full n<un« or additional 3>y^ fcnv^ftcor^^n nilrnn. M . ., . i J . ■ | . , »■ 

Pose Ot£ic« AJ3are = = — — - .-. ^ — 1 " J* 




F^ii n*«.* ot sola ot tifii 
Inventor d signotuta. , , 

H«*iaenca: if7n«; fr,f'-F D^ivft 
pose ort*cc Xa<jf-t3- 



I - 1 



V * 



> * 



> f < 



• • • 



* • 
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HGS_SEQ_ID_N0:2_' 2 51„appl . 1st 
HGS_SEQ_ID_NO : 2_ ' 2 5 l_appl . 2nd 

CLUSTAL W (1.82) Multiple Sequence Alignments 

Sequence format is Pearson 

Sequence 1: HGS_SEQ_ID_N0_2_ ' 251„appl . 1st 12 5 aa 

Sequence 2: HGS_SEQ_ID_NO_2_ ' 251_appl . 2nd 134 aa 

Start of Pairwise alignments 
Aligning . . . 

Sequences (1:2) Aligned. Score: 7 9 

Guide tree file created: [baayUaqSb . dnd] 

Start of Multiple Alignment 

There are 1 groups 

Aligning. . . 

Group 1: Sequences: 2 Score: 2426 

Alignment Score 5 98 

CLUSTAL-Alignment file created [baayUaqSb . aln] 
CLUSTAL W (1.82) multiple sequence alignment 



HGS„SEQ_ID_NO_2_' 2 51_appl .1st MAQSLALSLLILVLAFGIPRTQGSDGGAQDCCLKYSQRKIPAKWRSYRK 

HGS_SEQ_ID_N0_2_' 2 51_appl .2nd MAQSLALSLLILVLAFGIPRTQGSDGGAQDCCLKYSQRKIPAKWRSYRK 

***+****+*****^********************+************** 

HGS_SEQ_ID_NO_2_' 251_appl . 1st QEPSLGCSIPAILFLPRKRSQAELCADPKELYVQQLMQHLDKTPFPTETS 

HGS_SEQ_ID_N0_2_' 251__appl . 2nd QEPSLGCSIPAILFLPRKRSQAELCADPKELYVQQLMQHLDKTPSPQKPA 

HGS_SEQ_ID_N0_2_' 2 51_appl . 1st PGLQEGQGGLQDWQERKG LQRLQED 

HGS_SEQ_ID_N0_2_' 251_appl . 2nd QGCRKDRGASKTGKKGKGSKGCKRTERSQTPKGP 
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HGS_SEQ_ID_NO: 1_' 251_appl .1st 
HGS_SEQ_ID_NO: 1_' 251_appl . 2nd 

CLUSTAL W (1.82) Multiple Sequence Alignments 

Sequence format is Pearson 

Sequence 1: HGS_SEQ„ID„N0_1_ ' 251_appl . 1st 3 78 bp 

Sequence 2: HGS_SEQ_ID_NO_l_ ' 251_appl . 2nd 40 5 bp 

Start of Pairwise alignments 
Al igning . . . 

Sequences (1:2) Aligned. Score: 99 

Guide tree file created: [baayBay3b . dnd] 

Start of Multiple Alignment 

There are 1 groups 

Aligning. . . 

Group 1: Sequences: 2 Score: 712 6 

Alignment Score 2850 

CLUSTAL-Alignment file created [baayBay3b . aln] 
CLUSTAL W (1.82) multiple sequence alignment 



HGS_SEQ_ID_N0_1_' 251_appl . 1st 
HGS_SEQ_ID_N0_1„' 2 51_appl . 2nd 



ATGGCTCAGTCACTGGCTCTGAGCCTCCTTATCCTGGTTCTGGCCTTTGG 

ATGGCTCAGTCACTGGCTCTGAGCCTCCTTATCCTGGTTCTGGCCTTTGG 
************************************************** 



HGS_SEQ_ID_NO__l„' 2 51„appl . 1st 
HGS_SEQ_ID_NO_l_ ' 2 5 l_app 1.2nd 



CATCCCCAGGACCCAAGGCAGTGATGGAGGGGCTCAGGACTGTTGCCTCA 
CATCCCCAGGACCCAAGGCAGTGATGGAGGGGCTCAGGACTGTTGCCTCA 
************************************************** 



HGS_SEQ_ID_N0„1_ ' 2 51_appl .1st 
HGS_SEQ_ID_N0_1„ ' 2 51_appl .2nd 



AGTACAGCCAAAGGAAGATTCCCGCCAAGGTTGTCCGCAGCTACCGGAAG 

AGTACAGCCAAAGGAAGATTCCCGCCAAGGTTGTCCGCAGCTACCGGAAG 
************************************************** 



HGS_SEQ_ID_N0_1_ ' 2 51_appl . 1st 
HGS_SEQ_ID_N0_1_' 251_appl .2nd 



CAGGAACCAAGCTTAGGCTGCTCCATCCCAGCTATCCTGTTCTTGCCCCG 
CAGGAACCAAGCTTAGGCTGCTCCATCCCAGCTATCCTGTTCTTGCCCCG 
************************************************** 



HGS_SEQ_ID„N0_1„* 251_appl . 1st 
HGS_SEQ_ID_NO_l_' 2 51_appl . 2nd 



CAAGCGCTCTCAGGCAGAGCTATGTGCAGACCCAAAGGAGCTCTGGGTGC 
CAAGCGCTCTCAGGCAGAGCTATGTGCAGACCCAAAGGAGCTCTGGGTGC 
************************************************** 



HGS_SEQ_ID_N0_1_' 2 51_appl . 1st 
HGS_SEQ_ID_NO_l_' 2 51_appl . 2nd 



AGCAGCTGATGCAGCATCTGGACAAGACACCATTCCCCACAGAAACCAGC 

AGCAGCTGATGCAGCATCTGGACAAGACACCAT-CCCCACAGAAACCAGC 
********************************* **************** 



HGS_SEQ_ID_N0_1_ ' 251_appl . 1st 
HGS_SEQ_ID_N0_1_' 2 51_appl.2nd 



CCAGGGCTGCAGGAAGGACAGGGGGGCCTCCAAGACTGGCAAGAAAGGAA 
CCAGGGCTGCAGGAAGGACAGGGGGGCCTCCAAGACTGGCAAGAAAGGAA 
************************************************** 



HGS_SEQ_ID_M0_1_ ' 2 5 l_appl .1st 
HGS_SEQ_ID_N0_1_' 251_appl . 2nd 



AGGGC TC C AAAGGC TGC AAGAGG AC TG A 

AGGGC TC C AAAGGC TGC AAG AGG AC TG AGCGGTC AC AG AC CC C TAAAGGG 
**************************** 



HGS_SEQ_ID_N0__1_' 251_appl . 1st 
HGS_SEQ_ID_N0_1_' 251_appl . 2nd 



CCATAG 
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INCY__SEQ_ID_NO: 3_' 740__appl . 
HGS_SEQ_ID_NO : 1_ 1 2 5 l_appl . 

CLUSTAL W (1.82) Multiple Sequence Alignments 

Sequence format is Pearson 

Sequence 1: INCY_SEQ_ID_N0_3_ ' 740_appl . 402 bp 

Sequence 2: HGS_SEQ„ID_N0_1_ ' 2 51_appl . 378 bp 

Start of Pairwise alignments 
Aligning . . . 

Sequences (1:2) Aligned. Score: 99 

Guide tree file created: [ baaetaigY . dnd] 

Start of Multiple Alignment 

There are 1 groups 

Aligning. . . 

Group 1: Sequences: 2 Score: 712 6 

Alignment Score 2850 

CLUSTAL- Alignment file created [baaetaigY . aln] 
CLUSTAL W (1.82) multiple sequence alignment 



INCY_SEQ_ID_N0_3_' 74 0_appl . 
HGS_SEQ_ID_N0_1_' 251_appl . 



ATGGCTCAGTCACTGGCTCTGAGCCTCCTTATCCTGGTTCTGGCCTTTGG 
ATGGCTCAGTCACTGGCTCTGAGCCTCCTTATCCTGGTTCTGGCCTTTGG 
************************************************** 



INCY_SEQ_ID_NO„3_' 74 0_appl . 
HGS_SEQ_ID_NO„l_' 251_appl . 



CATCCCCAGGACCCAAGGCAGTGATGGAGGGGCTCAGGACTGTTGCCTCA 
CATCCCCAGGACCCAAGGCAGTGATGGAGGGGCTCAGGACTGTTGCCTCA 
************************************************** 



INCY_SEQ_ID_NO_3_ ' 7 4 0_appl . 
HGS_SEQ_ID_N0_1_' 2 51„appl . 



AGT AC AGC C AAAGG AAG ATTCC C GC C AAGGTTGT C C GC AGC T AC C GG AAG 
AGTACAGCCAAAGGAAGATTCCCGCCAAGGTTGTCCGCAGCTACCGGAAG 
************************************************** 



INCY_SEQ_ID_NO_3_' 740_appl . 
HGS_SEG_ID_N0_1_* 2 51_appl . 



CAGGAACCAAGCTTAGGCTGCTCCATCCCAGCTATCCTGTTCTTGCCCCG 
CAGGAACCAAGCTTAGGCTGCTCCATCCCAGCTATCCTGTTCTTGCCCCG 
************************************************** 



INCY_SEQ„ID_NO_3_' 7 40_appl , 
HGS__SEQ__ID_NO_l_' 251_appl . 



CAAGCGCTCTCAGGCAGAGCTATGTGCAGACCCAAAGGAGCTCTGGGTGC 
CAAGCGCTCTCAGGCAGAGCTATGTGCAGACCCAAAGGAGCTCTGGGTGC 
************************************************** 



INCY_SEQ_ID_NO_3_' 7 40_appl , 
HGS_SEQ_ID_NO_l_' 251_appl . 



AGCAGCTGATGCAGCATCTGGACAAGACACCAT-CCCCACAGAAACCAGC 
AGCAGCTGATGCAGCATCTGGACAAGACACCATTCCCCACAGAAACCAGC 
********************************* **************** 



INCY„SEQ_ID_NO_3_' 740_appl . 
HGS_SEQ_ID_N0_1_ ' 2 5 l_appl . 



CCAGGGCTGCAGGAAGGACAGGGGGGCCTCCAAGACTGGCAAGAAAGGAA 
CCAGGGCTGCAGGAAGGACAGGGGGGCCTCCAAGACTGGCAAGAAAGGAA 
************************************************** 



INCY_SEQ_ID_NO_3_' 740_appl . 
HGS_SEQ^ID_NO_l_' 2 51_appl . 



AGGGC TCC AAAGGCTGC AAG AGG AC TGAGC GGTC AC AG ACCC C TAAAGGG 

AGGGCTCCAAAGGCTGCAAGAGGACTGA 

**************************** 



INCY_SEQ_ID_NO_3_' 7 40_appl . 
HGS_SEQ_ID_NO_l_' 2 51_appl . 



CCA 
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INCY_SEQ_ID_NO: 4_ ' 74 0_appl . 
HGS_SEQ_ID_NO: 2_ ' 251„appl . 

CLUSTAL W (1.82) Multiple Sequence Alignments 

Sequence format is Pearson 

Sequence 1: INCY_SEQ_ID_N0_4_ ' 740_appl . 134 aa 

Sequence 2: HGS_SEQ_ID_N0_2_ ' 2 51_appl . 134 aa 

Start of Pairwise alignments 
Aligning . . . 

Sequences (1:2) Aligned. Score: 99 

Guide tree file created: [baakLaW4a . dnd] 

Start of Multiple Alignment 

There are 1 groups 

Aligning . . . 

Group 1: Sequences: 2 Score: 2903 

Alignment Score 822 

CLUSTAL-Alignment file created [ baakLaW4a . aln ] 
CLUSTAL W (1.82) multiple sequence alignment 



INCY_SEQ_ID_NO_4_ ' 740_appl . MAQS L AL SLL I LVL AF G I P RTQG S DGGAQDC C LK Y S QRK I PAKWRS YRK 

HGS_SEQ_ID_NO_2_' 2 51_appl . MAQSLALSLLILVLAFGIPRTQGSDGGAQDCCLKYSQRKIPAKWRSYRK 

************************************************** 

INCY_SEQ_ID_NO_4„ ' 740_appl . QEPSLGCSIPAILFLPRKRSQAELCADPKELWQQLMQHLDKTPSPQKPA 
HGS_SEQ_ID_NO_2_ ' 251_appl . QEPSLGCSIPAILFLPRKRSQAELCADPKELYVQQLMQHLDKTPSPQKPA 

******************************* - ****************** 

INCY_SEQ_ID_NO_4_ ' 7 40_appl . QGCRKDRGASKTGKKGKGSKGCKRTERSQTPKGP 
HGS_SEQ_XD_NO_2_ ' 251_appl . QGCRKDRGASKTGKKGKGSKGCKRTERSQTPKGP 



